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U. S. Geological Survey
Minnesota Water Science Center
Statewide Sediment Network
Work Order #15 — Final Report
Period ending January 31, 2018

Project Name: Statewide Sediment Network

MPCA Work Order Number: Swift ID: 105428, PO # 3000018795
Begin Date: May 2017 End Date: Jan. 2018

Project Chief: Joel Groten Cooperators: Minnesota Pollution Control Agency

Objective:

The objective of this study is to improve understanding of relations among streamflow, SSC, bedload,

turbidity and acoustic backscatter at existing sediment network sites.

Tasks Completed in Work Order

Task A: Develop relations between streamflow, suspended-sediment concentrations, bedload,
turbidity, and acoustic backscatter at selected sites.

23 water samples were collected and analyzed for suspended-sediment concentration (SSC),
total suspended solids (TSS), and percent fines at four monitoring sites (Minnesota River at
Mankato, Knife River near Two Harbors, Blue Earth River at Hwy. 169, and Zumbro River at
Kellogg). Field measurements of water temperature, specific conductance, transparency, and
turbidity were made during each sample event. Lab analysis for TSS was completed by the
Minnesota Department of Health lab in Minnesota and for SSC by the U.S. Geological Survey
lab in lowa. Three turbidity and SSC simple linear regressions models have been developed,
reviewed, approved, and are available to the public.

Task B: Provide online web-based real-time continuous turbidity measurements at three sites (Knife
River, Blue Earth River, and Zumbro River).

Continuous data turbidimeters were operated at the Knife, Blue Earth, and Zumbro River sites.
An acoustic Doppler velocity meter (ADVM) was operated at the Minnesota River at Mankato
site. The data was transmitted in real-time via GOES satellite to the USGS Water Science
Center in Mounds View and then posted to the USGS NWIS website.

Task C: Install and program upgraded equipment at four sites on the Minnesota and Mississippi

New dataloggers and antennas were installed and programmed at four sites to improve the
capacity for the telemetry of Acoustic Doppler velocity meter (ADVM) data for use in
providing real-time SSC monitoring from the ADVM backscatter data. The four sites included:

05355235 Mississippi River abv Red Wing blw Diamond Isl, MN
05355341 Mississippi R. (Lk Pepin) above Reads Landing
05330000 Minnesota River nr Jordan, MN

05325000 Minnesota River at Mankato, MN
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Real-time monitoring was accomplished by USGS staff scripting telemetered data in the USGS
database to display the explanatory variable, sediment-corrected backscatter (SCB), online. The
SCB display online will eventually allow the display of real-time SSC computed from SCB.

Task D: Publish a daily suspended sediment load at the USGS stream gage on the Minnesota River at
Mankato, Minnesota (station ID 05325000).

46 SSC samples were collected during scheduled visits to the Minnesota River at Mankato gage
site and from daily observer samples. Daily and annual suspended-sediment loads were
computed and published via NWIS for the Minnesota River at Mankato (USGS ID 05325000).

Task E: Describe differences between SSC and TSS and assign proportions attributable to differences
in field data collection procedures and/or laboratory analytical methods.

Data analysis was completed for SSC and TSS data collected in 2016 to determine the effect of
field sampling and laboratory analysis methods on the differences in concentration between the
two variables. A draft USGS Scientific Investigations Report was written and submitted for
USGS peer review in 2017. The report was published in March, 2018, and is located at
https://pubs.er.usgs.gov/publication/sir20185023. The following paragraphs were excerpted
from the report abstract:

Concurrent grab and EWDI water samples were collected at eight sites in 2016 to
compare SSC and TSS results obtained using different combinations of field sampling
and laboratory analysis methods. Study results determined that grab field sampling and
TSS laboratory analysis results were biased substantially low compared to EWDI
sampling and SSC laboratory analysis results, respectively. Differences in both field
sampling and laboratory analysis methods caused grab and TSS methods to be biased
substantially low. The difference in laboratory analysis methods was slightly greater
than field sampling methods.

Sand-sized particles had a strong effect on the comparability of the field sampling and
laboratory analysis methods. These results indicated that grab field sampling and TSS
laboratory analysis methods fail to capture most of the sand being transported by the
stream. The results indicate there is less of a difference among samples collected with
grab field sampling and analyzed for TSS and concentration of fines in SSC. Even
though differences are present, the presence of strong correlations between SSC and
TSS concentrations provides the opportunity to develop site specific relations to address
transport processes not captured by grab field sampling and TSS laboratory analysis
methods.

The work order for $200,000 (Swift ID: 105428, PO # 30000018795) was completed and ended
01/31/2018. All funds have been expended and the final invoice has been paid by MPCA.

Plans for Next Work Order

Future work will continue to focus on the development and incorporation of surrogate technology to
improve understanding of sediment transport and processes and to improve the accuracy of sediment
load calculations. An alternative field sampling method will also be examined as a potentially less
expensive method for developing relationships between TSS and SSC for estimating SSC from graab
sample TSS. A work order will be developed to continue the Statewide Sediment Network work
through 2018. A focus of the work will be to establish real-time reporting of SSC using surrogate
sensors on the Minnesota River at Mankato, Knife River near Two Harbors, Zumbro River near
Kellogg, and Blue Earth River near Mankato. The work order will include on-going suspended
sediment and particle-size sampling and analysis at the four sites along with grab sampling for TSS
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https://pubs.er.usgs.gov/publication/sir20185023

analysis by the MDH Laboratory.

Significant Results for Work Order #15

Data analysis of 2016 sample results affirm the differences between TSS and SSC in Minnesota
reported in a USGS Scientific Investigations Report published in January 2014. A draft USGS
Scientific Investigations Report was written and submitted for USGS peer review in 2017. The report
was published in March, 2018, and is located at https://pubs.er.usgs.gov/publication/sir20185023.
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Figure 6. Sand-sized particles effect on relations between A, different field sampling and laboratory analysis methods, B and C, field
sampling methods, and D and E, laboratory analysis methods in Minnesota, water year 2016.
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Mean absolute RPDs between SSC—Fines and TSS dem-
onstrated the substantial effect of sand on sediment concentra-
tions (table 2). When comparing field sampling methods and
laboratory analysis methods, the difference between concen-
trations for EWDI-TSS and Grab—SSC—Fines had a mean
absolute RPD of 23 percent. When comparing laboratory
analysis methods, the mean absolute RPD decreased to 16 per-
cent when comparing EWDI-TSS and EWDI-SSC—Fines.
The mean absolute RPD was 13 percent when comparing the
Grab-TSS and Grab—SSC—Fines. When comparing Grab-TSS
and Grab—SSC-Fines, the mean absolute RPD was the lowest
indicating less sand-size particles were being captured using
the grab field sampling and TSS laboratory analysis methods.

Quality Assurance

Quality-assurance replicate samples were collected to
assess the variation in the reproducibility of field sampling
and laboratory analysis methods (table 8). Concurrent repli-
cate samples were collected with the EWDI field sampling
method most of the time and analyzed for SSC at Knife River
near Two Harbors, Minn. (USGS station 04015330), Blue
Earth River at Highway 169 at Mankato, Minn. (USGS station
05321995), Minnesota River at County Highway 22 in Saint

Peter, Minn. (USGS station 05325300), and Zumbro River at
Kellogg, Minn. (USGS station 05374900). Overall, the mean
absolute RPD of 6 percent was small, indicating that field
sampling and laboratory analysis methods primarily used by
the USGS are reproducible and consistent.

An exploratory comparison of the TSS analyses com-
pleted by the two different laboratories (USGS Sediment
Laboratory and MDH Environmental Laboratory) was com-
pleted to provide a determination of the differences between
laboratories. Samples of known sediment concentration were
submitted to both laboratories and analyzed for TSS. The
USGS Branch of Quality Systems prepared two samples with
known concentrations (table 9) as part of the Sediment Labo-
ratory Quality Assurance Project (USGS, 2017b). One sample
was sent to the USGS Sediment Laboratory, and the other
sample was sent to the MDH Environmental Laboratory. The
MDH Environmental Laboratory and USGS Sediment Labora-
tory measured results had a RPD of 8 percent (table 9). The
PDs between the known and measured concentrations were
30 and 24 percent (table 9) for the USGS Sediment Laboratory
and MDH Environmental Laboratory, respectively. The PDs
between the known concentration and measured concentration
is most likely a result of the sand content in the sample, which
was 15 percent for both samples.



Table 8. Results of quality-assurance samples for suspended-sediment concentration for samples
collected at selected sites in Minnesota, water year 2016.

[EWDI, sample collected with the equal-width-increment or equal-discharge-increment field sampling method; SSC,
sample analyzed with the suspended-sediment concentration laboratory analysis method; mg/L, milligram per liter;

Field Sampling and Laboratory Analysis Method Comparison

RPD, relative percent difference; Minn., Minnesota; USGS, U.S. Geological Survey]

EWDI-SSC EWDI-SSC
Date Time primary sample Time replicate sample Absolute RPD?
(mg/L) (mg/L)
Knife River near Two Harbors, Minn. (USGS station number 04015330)
3/30/2016 14:25 91 14:30 91 0
4/19/2016 12:30 20 12:35 19
4/26/2016 13:00 56 13:05 64 13
5/24/2016 12:05 6 12:10 5 18
6/7/2016 10:40 18 10:45 18 0
6/15/2016 08:15 112 08:20 113 1
7/12/2016 14:50 57 14:55 55 4
8/16/2016 09:30 1 09:35 1 0
Blue Earth River at Highway 169 at Mankato, Minn. (USGS station number 05321995)
4/1/2016 10:45 495 10:50 471 5
4/3/2016 09:30 385 09:35 407 6
4/27/2016 14:10 253 14:15 275 8
5/3/2016 16:45 541 16:50 571 5
5/10/2016 19:05 191 19:10 187 2
5/24/2016 16:05 152 16:10 148 3
6/15/2016 17:25 1,230 17:30 1,380 11
6/21/2016 09:50 328 09:55 445 30
9/26/2016 17:20 685 17:25 680 1
Minnesota River at County Highway 22 in Saint Peter, Minn. (USGS station number 05325300)
4/2/2016 16:30 332 16:35 333 0
5/3/2016 11:00 374 11:05 346 8
6/2/2016 11:30 240 11:35 251 4
6/14/2016 10:30 187 10:35 188 1
6/21/2016 15:05 324 15:10 340 5
8/2/2016 11:30 126 11:35 131 4
Zumbro River at Kellogg, Minn. (USGS station number 05374900)

4/12/2016 11:55 106 12:00 111 5
5/11/2016 16:35 64 16:40 62 3
6/8/2016 13:45 79 13:50 81 3
6/28/2016 14:05 117 14:10 111 5
7/14/2016 10:55 95 11:00 94 1
8/11/2016 18:15 2,530 19:25 2,270 11
8/12/2016 06:20 1,270 07:27 1,220 4

Mean absolute RPD? 6

“Calculation of absolute relative percent difference is |[(x, - x, )/([x, +x,]/2)]| x 100, where x is the suspended-

sediment concentration of the first dataset, and X, is the suspended-sediment concentration of the second dataset, in

milligrams per liter.

19
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Table 9. Results of quality assurance for the total suspended solids laboratory analysis method at two laboratories,
water year 2016.
[mg, milligram; L, liter; g, gram; mg/L, milligram per liter; PD, percent difference; USGS, U.S. Geological Survey; MDH, Minnesota
Department of Health; RPD, relative percent difference]
Fines Sand T(_)tal Volume of Bottle with Known Measured
. . Percentage sediment . sample by lab
Laboratory weight weight ! . water  cap weight . . a
(mg) (mg) of fines welghl (L) (g) concentration concentration
(mg) (mg/L) (mg/L)
USGS 115.88 20.29 85 136.17 0.44756 66.7 304.2 213 30
MDH 115.93 20.34 85 136.27 0.44796 67.8 304.2 230 24
RPDP 8
*Calculation of percent difference is [(x, - x, )/x, ] x 100, where x, is the median concentration of the first dataset, and x, is the median
concentration of the second dataset, in milligrams per liter.
"Calculation of absolute relative percent difference is [[(x, - x, )/([x, + x,]/2)]| x 100, where x, is the suspended-sediment concentration
of the first dataset, and x, is the suspended-sediment concentration of the second dataset, in milligrams per liter.
summ ary field sampling methods. The largest difference was observed

Suspended-sediment monitoring entails field sampling
and laboratory analysis methods to quantify how much sedi-
ment is being transported by streams. Quantitative sediment
data are useful for addressing sediment impairments in rivers;
however, the field sampling and laboratory analysis methods
used to collect suspended sediment data can introduce error
into the measured results.

This report documents findings based on river suspended-
sediment data collected by the U.S. Geological Survey and
Minnesota Pollution Control Agency. Sediment data were
collected at eight sites in Minnesota to determine if differ-
ences in concentrations between total suspended solids (TSS)
and suspended-sediment concentrations (SSC) are from field
sampling methods, laboratory analysis methods, or both. Grab
field sampling and TSS laboratory analysis methods used by
Minnesota were compared to standard U.S. Geological Survey
field sampling methods and laboratory analysis methods
to determine if methods used by agencies in Minnesota are
underrepresenting the amount of suspended sediment in rivers.

Results obtained using grab field sampling and TSS
laboratory analysis methods were biased low compared to
equal-width-increment or equal-discharge-increment (EWDI),
isokinetic, and depth-integrated field sampling and SSC
laboratory analysis methods. Differences in field sampling and
laboratory analysis methods caused grab and TSS methods to
be significantly biased low, and the difference in laboratory
analysis methods was slightly greater than the difference in

when the assumed most representative field sampling (EWDI)
and laboratory analysis (SSC) methods and assumed least rep-
resentative field sampling (grab) and laboratory analysis (TSS)
methods were compared. Differences between concurrent grab
samples with one set being analyzed for concentration of fines
in the SSCs and the other being analyzed for TSS were the
smallest of all comparisons. This smaller difference suggests
that grab field sampling and TSS laboratory analysis methods
are not sufficiently capturing sand-sized particles.

Grab field sampling and TSS laboratory analyses are
biased low because these methods do not effectively capture
and measure sand moving through the stream channel. Grab
field sampling only incorporates water from the top 1 meter
of the water column at a single location in the horizontal
stream cross section. In contrast, EWDI samples incorporate
water throughout the vertical and horizontal water column,
except the bottom 10 centimeters. The occurrence of sand is
often greater near the streambed, and sand may not be evenly
distributed throughout the horizontal stream cross section.
The TSS laboratory analysis method also biases the sample
low if the sample includes a high proportion of sand because
the heavier sand-sized particles tend to fall out of suspension
before a representative subsample can be collected for TSS
laboratory analysis. Even though differences are present, the
presence of relatively strong correlations between SSC and
TSS concentrations provides the opportunity to develop site-
specific relations to address transport processes not captured
by grab field sampling and TSS laboratory analysis methods.



References Cited

American Society for Testing and Materials [ASTM], 2000,
Standard test methods for determining sediment concentra-
tion in water samples: West Conshohocken, Pa., American
Society for Testing and Materials International, D3977-97,
v. 11.02, Water (II), p. 395-400.

Clesceri, L.S., Greenberg, A.E., and Eaton, A.D., eds., 1998,
Standard methods for the examination of water and waste-
water (20th ed.): Washington, D.C., American Public Health
Association, American Water Works Association, Water
Environment Federation, [variously paged].

Davis, B.E., and the Federal Interagency Sedimentation
Project, 2005, A guide to the proper selection and use of
Federally approved sediment and water-quality samplers:
U.S. Geological Survey Open File Report 2005-1087, 20 p.
[Also available at https://pubs.er.usgs.gov/publication/
0fr20051087.]

Duan, Naihua, 1983, Smearing estimate—A nonparametric
retransformation method: Journal of the American Statisti-
cal Association, v. 78, no. 383, p. 605—610. [Also available
at https://doi.org/10.2307/2288126.]

Edwards, T.K., and Glysson, G.D., 1999, Field methods for
measurement of fluvial sediment: U.S. Geological Survey
Techniques of Water-Resources Investigations, book 3,
chap. C2, 89 p. [Also available at https://pubs.usgs.gov/
twri/twri3-c2/.]

Ellison, C.A., Savage, B.E., and Johnson, G.D., 2014, Sus-
pended-sediment concentrations, loads, total suspended sol-
ids, turbidity, and particle-size fractions for selected rivers
in Minnesota, 2007 through 2011: U.S. Geological Survey
Scientific Investigations Report 2013-5205, 43 p. [Also
available at https://doi.org/10.3133/sir20135205].

Glysson, G.D., Gray, J.R., and Conge, L.M., 2000, Adjust-
ment of total suspended solids data for use in sediment
studies—Proceeding of the Joint Conference on Water
Resource Engineering and Water Resources Planning and
Management, Minneapolis, Minn., July 30—August 2, 2000:
American Society of Civil Engineers, 10 p. [Also available
at https://doi.org/10.1061/40517(2000)270.]

Gray, J.R., Glysson, G.D., Turcios, L.M, and Schwarz, G.E.,
2000, Comparability of suspended-sediment concentration
and total suspended solids data: U.S. Geological Survey
Water-Resources Investigations Report 004191, 14 p.
[Also available at https://pubs.usgs.gov/wri/wri004191/.]

Guy, H.P.,, 1969, Laboratory theory and methods for sediment
analysis: U.S. Geological Survey Techniques of Water-
Resources Investigations, book 5, chap. C1, 58 p. [Also
available at https://pubs.usgs.gov/twri/twriScl/.]

References Cited 21

Helsel, D.R., and Hirsch, R.M., 2002, Statistical methods in
water resources: U.S. Geological Survey Techniques of
Water-Resources Investigations, book 4, chap. A3, 522 p.
[Also available at https://pubs.usgs.gov/twri/twri4a3/.]

Minnesota Department of Natural Resources [MNDNR],
2017, MNDNR/MPCA cooperative stream gaging: Min-
nesota Department of Natural Resources, digital data,
accessed March 3, 2017, at http://www.dnr.state.mn.us/
waters/csg/index.html.

Minnesota Pollution Control Agency [MPCA], 2009, Total
maximum daily load (TMDL) projects: Minnesota Pollution
Control Agency website, accessed May 12, 2017, at http://
www.pca.state.mn.us/water/tmdl/index.html.

Minnesota Pollution Control Agency [MPCA], 2017a, Envi-
ronmental data, accessed May 25, 2017, at https://www.pca.
state.mn.us/environmental-data.

Minnesota Pollution Control Agency [MPCA], 2017b, Water-
shed Pollutant Load Monitoring Network: Minnesota Pol-
lution Control Agency website, accessed August 17, 2017
at https://www.pca.state.mn.us/water/watershed-pollutant-
load-monitoring-network.

U.S. Army Corps of Engineers, 2006, Sedimentation in the
upper Mississippi River Basin: St. Louis, Mo., U.S. Army
Corps of Engineers, St. Louis District, 142 p., accessed
May 25, 2017, at http://mvs-wc.mvs.usace.army.mil/arec/
Documents/Geomorphology/Sedimentation Upper Missis-
sippi_River Basin 2.pdf.

U.S. Geological Survey [USGS], 1997, Comparison of the
suspended-sediment splitting capabilities of the churn and
cone splitters: U.S. Geological Survey, Office of Water
Quality Memorandum No. 97.06.

U.S. Geological Survey [USGS], 2017a, National Water
Information System—USGS water data for the Nation:
U.S. Geological Survey database, accessed May 25, 2017,
at http://waterdata.usgs.gov/nwis. [Also available at https://
doi.org/10.5066/F7P55KIN.]

U.S. Geological Survey [USGS], 2017b, Sediment Laboratory
Quality Assurance Project: U.S. Geological Survey website,
accessed June 22, 2017, at https://bgs.usgs.gov/slqa/.

Ward, J.R., and Harr, C.A., eds., 1990, Methods for collection
and processing of surface-water and bed-material samples
for physical and chemical analyses: U.S. Geological Survey
Open-File Report 90-140, 71 p. [Also available at https://
pubs.er.usgs.gov/publication/ofr90140.]

Wilde, F.D., Radtke, D.B., Gibs, Jacob, and Iwatsubo,
R.T., eds., 1999, Processing of water samples (ver. 1.0):
U.S. Geological Survey Techniques of Water-Resources
Investigations, book 9, chap. AS, 125 p. [Also available at
https://pubs.er.usgs.gov/publication/twri09AS.]


https://pubs.er.usgs.gov/publication/ofr20051087
https://pubs.er.usgs.gov/publication/ofr20051087
https://doi.org/10.2307/2288126
https://pubs.usgs.gov/twri/twri3-c2/
https://pubs.usgs.gov/twri/twri3-c2/
https://doi.org/10.3133/sir20135205
https://doi.org/10.1061/40517(2000)270
https://pubs.usgs.gov/wri/wri004191/
https://pubs.usgs.gov/twri/twri5c1/
https://pubs.usgs.gov/twri/twri4a3/
http://www.dnr.state.mn.us/waters/csg/index.html
http://www.dnr.state.mn.us/waters/csg/index.html
http://www.pca.state.mn.us/water/tmdl/index.html
http://www.pca.state.mn.us/water/tmdl/index.html
https://www.pca.state.mn.us/water/watershed-pollutant-load-monitoring-network
https://www.pca.state.mn.us/water/watershed-pollutant-load-monitoring-network
http://mvs-wc.mvs.usace.army.mil/arec/Documents/Geomorphology/Sedimentation_Upper_Mississippi_River_Basin_2.pdf
http://mvs-wc.mvs.usace.army.mil/arec/Documents/Geomorphology/Sedimentation_Upper_Mississippi_River_Basin_2.pdf
http://mvs-wc.mvs.usace.army.mil/arec/Documents/Geomorphology/Sedimentation_Upper_Mississippi_River_Basin_2.pdf
http://waterdata.usgs.gov/nwis
https://doi.org/10.5066/F7P55KJN
https://doi.org/10.5066/F7P55KJN
https://bqs.usgs.gov/slqa/
https://pubs.er.usgs.gov/publication/ofr90140
https://pubs.er.usgs.gov/publication/ofr90140
https://pubs.er.usgs.gov/publication/twri09A5













Groten and Johnson—Comparability of River Suspended-Sediment Sampling and Laboratory Analysis Methods—SIR 2018-5023

ISSN 2328-0328 (online)

https://doi.org/10.3133/sir20185023



	mpca cover email
	Comparability of River Suspended-Sediment Sampling and Laboratory Analysis Methods - 2018
	Contents
	Figures
	Figure 1. Map showing selected sediment monitoring sites, contributing basins, and hillshade of the landscape relief in Minnesota
	Figure 2. Graphs showing streamflow and collection dates of suspended-sediment samples at eight sediment monitoring sites in Minnesota, water year 2016
	Figure 3. Infographic demonstrating five combinations of field sampling and laboratory analysis methods used to compare differences in sediment concentrations.
	Figure 4. Box plots for grab samples, equal-width-increment or equal-discharge-increment samples, total suspended solids, suspended-sediment concentrations (SSC), and percent fines data at eight sites in Minnesota, water year 2016.
	Figure 5. Graphs showing relations between A, different field sampling and laboratory analysis methods, B and C, field sampling methods, and D and E, laboratory analysis methods in Minnesota, water year 2016.
	Figure 6. Graphs showing sand-sized particles effect on relations between A, different field sampling and laboratory analysis methods, B and C, field sampling methods, and D and E, laboratory analysis methods in Minnesota, water year 2016.

	Tables
	Table 1. Selected sediment monitoring sites in Minnesota, water year 2016.
	Table 2. Grab, equal-width-increment or equal-discharge-increment, total suspended solids, and suspended-sediment concentration data at eight sites in Minnesota, water year 2016.
	Table 3. Suspended-sediment concentration outliers, water year 2016.
	Table 4. Summary statistics for grab sampling, equal-width-increment or equal-discharge-increment sampling, total suspended solids, suspended-sediment concentrations, and percent fines at eight sites in Minnesota, water year 2016.
	Table 5. Summary of Wilcoxon signed-rank tests used to evaluate differences between field sampling and laboratory analysis method combinations in Minnesota, water year 2016.
	Table 6. Summary of simple linear regression models to evaluate field sampling and laboratory analysis method combinations in Minnesota, water year 2016.
	Table 7. Summary of simple linear regression models to evaluate effect of sand-sized particles on field sampling and laboratory analysis method combinations in Minnesota, water year 2016.
	Table 8. Results of quality-assurance samples for suspended-sediment concentration for samples collected at selected sites in Minnesota, water year 2016.
	Table 9. Results of quality assurance for the total suspended solids laboratory analysis method at two laboratories, water year 2016.


	Conversion Factors
	Supplemental Information
	Acknowledgments
	Abstract
	Introduction
	Purpose and Scope
	Description of the Study Area
	Abbreviations

	Methods of Data Collection and Analysis
	Field Sampling Methods
	Pilot Study
	Grab Field Sampling
	Equal-Width-Increment or Equal-Discharge-Increment Field Sampling

	Laboratory Analysis Methods
	Total Suspended Solids Laboratory Analysis Method
	Suspended-Sediment Concentration Laboratory Analysis Method

	Data Analysis

	Field Sampling and Laboratory Analysis Method Comparison
	Effect of Particle Size on Sampling and Laboratory Analysis Methods
	Quality Assurance

	Summary
	References Cited
	Appendix

	Statewide Sediment Network Work Order 



